A system for the on-line computerisation of anaesthetic records using a computer bureau is described. The requirements of the system are a keyboard and video display unit appropriately linked to the bureau's computer. The system was cheap and easy to install. It required no programming expertise from department members. Disadvantages included the need to change between two screens for data entry, a delay of over 8 months before satisfactory reports materialised for individuals or the department, congestion at peak times for data entry, excessive time spent on data entry, reluctance of the bureau to alter the format of the screens once they had been generated. The cost of the system is felt to be justified by the information provided for both accreditation requirements and for department management.
accreditation when the learned colleges enquire about experience and supervision provided for trainees. These last two categories can be grouped together under the heading of "housekeeping" .
No matter how this data is analysed some form of manual transfer from the record into the storing and sorting system is required. However, once this transfer has been effected, there are considerable differences between the accuracy and liability to error of the storing and sorting methods ef the manual and computerised means of analysis.
Computerisation is particularly suitable for facilitating the analysis of this information since the storage capacity can be large and its ability to sort enormous. 1 ,2 Furthermore, once sorted, a report can be generated automatically by the computer through a suitable printer. Once this report has been validated, similar reports can be produced as required with minimal effort. This paper describes the results of one year's study of an attempt to computerise the anaesthetic record for the purpose of housekeeping and morbidity review. 
Choices for computerisation
The choices for the inception of a computerised service range between the purchase of a microcomputer system (hardware) with its appropriate program (software), and the use of a Computer Bureau, which is a firm selling computer memory storage space and programming expertise, with the user requiring only a terminal and suitable linking devices.
The first alternative involves the purchase of a mini or microcomputer which includes: a micro processor; a keyboard for input of data and programs; a video display unit; a memory storage device; and a printer. The cost of such a system is likely to be in excess of $6000, to which has to be added another amount for the generation of the software which is likely to be $3000-$5000. On-going costs of maintenance for the system and alterations to programming need to be taken into account. At the other end of the scale employing a Computer Bureau can be done for a much lesser outlay. In this situation all that is required is the keyboard and video display unit with an appropriate linkage to the main frame of the bureau's computer. The cost of these items is of the order of $2500-$3500. A printer is a useful option for this system, but is not essential since inherent in the contract with the Bureau is the provision of a certain number of reports. The on-going cost of this system is that of the hire charge by the Bureau for its memory and storage facilities ($100 per month) and of hiring the interconnecting link from Telecom ($55 per month). Compared with this on-going expense, the amount of finance required for maintenance of the one terminal is negligible. For reasons of cost the department at the Queen Victoria Medical Centre elected to use the Bureau when setting up its computerised record system.
Description of the system
The video display unit, its input keyboard and Telecom connections sit in the general office in the department of anaesthetics. Initially an acoustic coupler was used, which was slow, prone to interference from external noise and subject to frequent disconnection by one or other of the different switchboards through which the signal passed. Subsequently a direct line transmitting at 1200 bits per second Anaesthesia and Intensive Care, Vol. X, No. 3, August, 1982 via a modem was used with considerable improvement in the system. The hardware is flanked by the pigeon holes which contain the copies of the anaesthetic record which has to be entered. The system requires that a copy of the anaesthetic record be collected and assigned a reference number in order to distinguish individual anaesthetic services. The data is entered into two fixed format screens, the first of which contains the patient identification, pre-operative and monitoring data, and the second of which contains anaesthetic information. Ninety fields of data are contained in these two screens. In the first instance the department secretary enters the information which identifies the patient and the copy of the record is then placed in one of the pigeon holes and the appropriate anaesthetist enters the rest of the record.
In the first instance monthly records were requested with the facility to do an annual survey. These were: I} a monthly individual assessment, and 2} a departmental record, all of which were sorted according to a predetermined set of criteria.
Time involved
The speed with which data is accepted by the computer is dependent on the number of users using the system at any given time. The time taken for screen changes is determined by the speed with which the telephone cable is able to transmit between the terminal and mainframe computer. Once the user has become familiar with the system it takes between 3-6 minutes to enter a record. To this is added the time taken by the secretary to enter the patient identification information (of the order of one minute per record) which gives an average time of 5 minutes per record. The total number of records entered in the 12 months was 7689 and this represents something of the order of 650 hours of time, about 150 of which was supplied by the secretary of the department, the remainder being the anaesthetists' time.
RESULTS
Advantages 1. The system was relatively cheap and easy to install. 2. The screens were easy to set up and programming to eliminate difficulties took only 3-4 weeks. 3 . As a result of the decision to compute the anaesthetic information there was a marked improvement in the format of the anaesthetic record which made it much easier to use. 4. No programming expertise is needed. 5. Security is assured. Disadvantages 1. Because two screens were required for data entry the time spent by the system rolling backwards and forwards between the screens added considerably to the frustration and time taken to enter the data. 2. Assigning codes to surgical operations is time consuming work but is necessary in order to get an accurate profile of the department's work. 3. There was a delay of some 8-9 months before accurate, consistent and internally validated reports began to come back to the department from the Bureau either for individuals or for the department. 4. There were peak periods when everybody wished to put data into the machine. These occurred at the end of the morning and afternoon lists and it was also noted that this was a peak time for other users of the system which slowed down the rate at which the machine would accept the information and contributed to the length of time taken. 5. The consultant staff of the department felt that this task interfered too much with teaching time, and the registrars felt that too much of their study time was taken up in entering the records. 6. There was a reluctance on the part of the Bureau to alter the format of the screens once they had been generated.
DISCUSSION
Despite our being aware of some of the pitfalls of computing before embarking on this project, this attempt to computerise the anaesthetic records has not been an unqualified success.
There are several reasons for this. 1. The attempt to enter data that would serve a morbidity reporting function as well as the housekeeping function resulted in too much information being required from the record. As a result too much time was wasted in entering information.
Where anaesthetic data is needed for purposes other than the purely housekeeping function a rolling trace display is far more suitable. The system is being modified so that only one screen will be necessary.
Despite our having a clear idea of what we
wished to recover, the mistake was made of not fixing the format of the report before data entry commenced. Delays in producing good reports because of this oversight added considerably to the unhappiness of the users of the system who got no product for their labour for several months. Our experience reinforces the cardinal rule that the output from the machine must be decided upon before anything goes in. 3. The users of the system commented adversely upon the amount of time spent on the task of entering the data, which they saw as interfering with teaching and learning. Whilst some of the anaesthetists have found it interesting to compare the types of anaesthetics used by the whole department with their own practices it is not possible to justify the time of anaesthetic registrars and consultants (which is an expensive commodity) merely for interest. 4. The system failed as a morbidity survey because the amount of preoperative and postoperative information was not sufficient to make reliable comment either about appropriate anaesthetic techniques or complication rates. 5. The information required for the housekeeping function is simple and can be entered on one screen with minimal trouble and this relatively easy task can be justified because accurate patterns of use of the services of the department are documented.
It is likely that computerised records will be a normal feature of an anaesthetic department in the future.
In order to make such a system workable it should be organised so that no data transfer is required once the original record has been produced. One approach to this would be to have a microcomputer in every anaesthetic location into which data could be fed at the time of the procedure and from which the written record would be produced at the end of the service. This would allow the information to be stored until it could be entered into some larger system, for example the main frame computer of the hospital, when it could be analysed in conjunction with input about the patient's preoperative status and postoperative course. There are already ideas for the revision of anaesthetic apparatus, incorporating microprocessors, to improve its economics, efficiency and safety. 3, 4 The logical extension of such ideas is to incorporate the programs for the generation of the anaesthetic record into the microprocessor used as the basis of the anaesthetic apparatus, but as Cooper et al. 3 point out the implications of such radical change in design and function must be very carefully evaluated before anaesthetists are asked to change their habits, and hospitals and medical equipment suppliers are invited to re-organise and re-tool.
Conclusions
As a result of our year's experience the following conclusions have been drawn. 1 
. A Computer Bureau is a reasonable
alternative for the processing of the "housekeeping" part of the anaesthetic record and is particularly useful as an inexpensive starting point for computerisation. 2. The format of the reports must be decided upon first so that the input can be tailored to generate the appropriate information. If this is not done the computer will only make a bigger mess faster, and at greater expense, than any other method of data collection and analysis. 3. Where a fixed screen system is used no more information should be included than will go on one screen so that there is no necessity for screen changes.
Anaesthesia and Intensive Care, Vol. X. No. 3, August, 1982 4. It is desirable that the anaesthetist should still continue to have some part in entering the data, since this has the benefit of encouraging more accurate completion of the anaesthetic record. 5. The longhand methods of providing the housekeeping data are both tedious and error-prone. Because of this they are either not done at all or are done inaccurately. We feel that the cost of the computerised system, both in terms of time and equipment, can be justified since this data is essential for: i) accreditation, whether by the Faculty of Anaesthetists, other colleges, or the Australian Council on Hospital Standards, and ii) management, since it provides a profile of the services of the department which is of use when discussing manpower needs.
